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ABSTRACT.- Previously undocumented cleaning behavior of fishes by the arrow crab Stenorhynchus 
Iwiceotatus was observed in the Canary Islands. The cleaning behavior of the wrasses, Thaiassoma pato 
and Coris jttlis , and the shrimp Lysmaia grabhami are documented. Comparisons are made between 
species of fish that act as cleaners in the Canary- Islands and the Mediterranean Sea. A table listing 132 
cleaners world wide with updated taxonomic names and geographic distributions is included, 

RESUME - Le comportemem tie nettoyage. jusqu'S present non signals de poissons par le crabe 
Stenorhynchus hmceolatus a dtd observd aux lies Canaries. Le comportemem de nettoyage des Labridds* 
Thaiassoma pavo et Cans julis , et de la crevette Lysmma grabhami est aussi ddcrit. Les espaces de 
poissons qui se component comme nettoyeurs aux Ties Canaries et en Mer Mddkerrande sont compares 
Une liste de 132 espfcces de nettoyeurs (poissons et crustacds) avec leur distribution gdographique est 
prdsentde dans un tableau. 

Keywords. - Abudefduf t Cons, Kyphosus, Serranus. Span soma. Thaiassoma. crab* Stenorhynchus, 
shrimp, Lxsmata, Canary Islands* MED* Cleaning behavior. 


Around the world cleaning behavior has been documented for 112 fish species from 
29 families and 20 invertebrate species from 4 families (Table I). Most cleaning has been 
observed in shallow tropical waters, where several authors believe such behavior to be 
more common than in temperate waters (Limbaugh, 196T, Feder, 1966). Hobson (1969), 
however* attributed the tropical preponderance of cleaning behavior records to the lack of 
observations in temperate waters. With the increase in SCUBA and underwater 
photography activities during the past ten years in temperate waters* this disparity has 
decreased. For example* between 1972 and 1984, eleven new records of cleaning behavior 
from the northeast Atlantic and Mediterranean were reported. Many of the records were 
published in European recreational SCUBA magazines rather than in scientific journals, 
Moosleitner (1980) summarized the cleaning observations from the Mediterranean 
published in SCUBA magazines. 
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Fishes previously recorded as cleaners From the temperate waters of the northeast 
Atlantic Ocean and Mediterranean Sea include: the blenny - Parabtennius rouxi\ the labrids 
- Coris jutis t Sympkodus metanocercus, S. ocellams, S. tinea ; and Thalassoma pavo: the 
sparids - Diplodus puntazzo and Obtada melanura: and the remoras - Echeneis naucrates 
and Remora remora. Of these, C. jutis, 0, melanura, and T. pavo are common members of 
the demersal fish fauna of the Canary Islands (Bortone et al , 1991 ). 

Moosleitner (1980) noted differences in the pattern of cleaning behavior for several 
of these species. The wrasses, T, pavo and C jutis, are widely distributed in the 
Mediterranean Sea and apparently vary geographically in their cleaning activity. Juvenile T. 
pavo are cleaners in the southeastern Mediterranean, especially along the Turkish south 
coast, but apparently clean infrequently in other areas. Although no detailed description of 
T pavo cleaning behavior was reported by Moosleitner (1980), several photographs 
depicted only a single T. pavo engaged in the cleaning bout. Juvenile C. jutis are apparently 
opportunistic cleaners and were frequently observed cleaning in the northwest 
Mediterranean but rarely, if ever, in other areas {Moosleitner, 1980). Even within the same 
general geographic area, individuals differed in the frequency ai which they cleaned. 

From 1985 through 1992 T, pavo was observed cleaning on five occasions, while 
C. jutis was observed only once in the summer of 1991. The shrimp, Lysmata grabhamt 
(generally found in association with the anemone, Telmatactis sp.) was observed frequently 
cleaning many species of fishes* and the arrow crab, Stenorhynchus kmceotatus , is 
documented here as a cleaner for the first time. 

MATERIALS AND METHODS 

Since 1989, we have been surveying shorefish populations in the Canary Islands 
(the islands of El Hierro, Gomera, Fuerteventura, and Gran Canaria} using the visual survey 
point count method (Bortone et al. t 1989). This method has allowed us to quantify 
shorefish populations without disturbing the habitat or fish populations. It has also afforded 
us the opportunity to observe behavioral interactions among these fishes. From 1989 
through 1992, we accumulated over 560 hrs of underwater observations in the Canary 
Islands. Here we summarize our observations of cleaning behavior in the Canary Islands 
and compare them to published observations of cleaning behavior in the Mediterranean. 

A summary of known cleaners that occur throughout the world was compiled from 
both scientific and non-scientific sources (Table I), This table updates taxonomic 
nomenclature and presents a general geographic distribution for each species. The term 
"cleaner 1 ' as used in this paper refers to any fish or invertebrate observed "pecking’ 1 at 
another fish whether ectoparasites or necrotic tissue were present or not. 

Table I - Systematic list of Teleost fishes and invertebrates in which cleaning behavior has been reported, 
listed alphabetically by family. 

TELEOST GLEANERS 
Apogonidae 

Siphamia versicolor - Nicobar Islands; Eibl-Eibesfeldt, 1961. 

Blenniidac 

Parabtennius rouxi - Mediterranean; Moosleitner, 1980. 

Balistidae 

Cantliidermis maculatus - Tropical Atlantic and Pacific; Gooding, 1964, 
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Callichthyidae 

Corydaras paleatus - Artificially induced* S. America fresh water; Wickler, 1956. 

Corydaras aeneus - S. America fresh water; G, Barlow in Feder. 1966. 

Carangidae 

Caranx ruber - Caribbean; Randall* 1962. 

Naucraies ductor - Worldwide tropical and temperate; Wahlert and Wahlert* 1961, 

Centrarchidae 

Lepomis macrochirus - Fresh water North America; Powell* 1984. Sulak, 1975. 

Pomoxis annularis - Fresh water North America; Spall, 1970. 

Chaetodontidae 

Chaetodon lints - Easter Island; Allen, 1978. 

Heniochus diphreuies - East Africa to Hawaiian Islands; Randall et aL, 1990. 

JohnrandaUia nigrirostris - Gulf of California west coast of Mexico; Feder* 1966. 

Gchlidae 

Paretroplus maculatus - Observed cleaning in aquaria* Africa; Wyman and Ward* 1972, 

Haplochromis teunisrasi - Mwanza Gulf, Lake Victoria; Witte and Van Oijen. 1990, 

Haplochromis cnesier - Mwanza Gulf, Lake Victoria; Wine and van Oijen. 1990. 

Docimodus evelynae - Lake Malawi; Ribblink, 1984, 

Melanochromis parallels - Lake Malawi; Baker, 199 L 
Pseudotropheus crabro - Lake Malawi; Ribblink and Lewis* 1982. 

Cyprinidae 

Alburnus albumus - Fresh water, nonhem Europe; Abel, 197L 

Labeo cylindricus - Observed in aquaria, fresh water* Africa; Minshuh. 1985. 

Rhodens amarus - Fresh water, nonhwestem Europe; Abel* 1971 
Rutilus - Freshwater, northern Europe and Sweden; Abel, 1971, 

Scardinius erythrophlhabnus - Freshwater, northern Europe: Abel. 1971 

Tinea tinea - Fresh water* Europe; Abel, I97L 

Cyprinodontidae 

Cyprimdon variegams - Fresh water. North America; Arndt, 1973. 

Echeneidae 

Echeneis naucrates - Warm Atlantic and Indo-Pacific; Rundall. i%2. 

Remora remora - Worldwide tropical and temperate; Szidat and Nani* 1951; Maul. 1956. 

Remora brachypteta - Worldwide tropical and temperate; Strasburg, 1959. 

Remora pallida (= R. brachyptera) - Warm Atlantic and Indo-PaciFic; Strasburg, 1959. 

Embiotoeidae 

Rrachyistiusftenants - Vancouver Is. to central Baja California; Limbaugh* 1955; Hubbs and Hubbs* 1954. 
Embiotoca sp, - Central California to central Baja California; Limbaugh, 1955. 

Embiotoca Jacksoni - Coastal marine in north Pacific; Hobson, 1969. 

Hypsurus caryi - Coastal marine in north Pacific; Gotshall, 1967, 

Phanerodon airipes - Coastal marine in north Pacific; Hobson, 1969, 

Rhacochilus vacca - juveniles* Alaska to northern Baja California; Limbaugh, 1955. 

Fundulidae 

Adinia xenica - Fresh w-ater* North America; Arndt* 1973. 

Fundulus confluentus - Fresh water, North America; Arndt. 1973* 

Fundulus heieroclitus - Gulf of St. Lawrence to Gulf of Mexico: McCutcheon and McCutcheon t 1964. 
Gasterosteidae 

Apelles quadracus - Northwest Atlantic; Tyler, 1963, 

Gobiesocidae 

Cochleoceps bicolor - Southern and southwestern* Australia; Hutchins, 1991. 

Cochleoceps one Walts - New South Wales; Hutchins* 1991. 

Gobiidae 

Elacatinus digueti - Baja* California; Hobson, 1968. 

Elacatinus genie - Caribbean; Colin* 1975. 
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Elaeatinus evelynae - Caribbean; Losey. 1974. 

Elaeatinus iilecebrosum - Panama; Colin, 1975. 

Elaeatinus oceanops - Caribbean; Langley and Hildebrand. 1941; Eibl-Eibesfeldt* 1955, Randall, 1958. 
Elaeatinus prochibs - Lesser Antilles; Darcy ei aL 1974. 

Elaeatinus puncticulatum - West coast of Mexico; Limbaugh* I960 in Feder. 1966. 

Elaeatinus randalli - Caribbean; Colin. 1975. 

Elaeatinus (Tigrigobius) sp*- Southern California; Colin. 1975, 

Grammatidae 

Gramma loreto (= G. hemichrysos) - Bahamas; Eibl-Eibesfeldt* 1955. 

Haetnulidae 

Anisotremus virginicus - Florida to West Indies; Randall and Randall. 1960; Longley and Hildebrand, 
1941; Eibl-Eibesfeldt* 1955. 

Kyphosidae 

Girella simpticidens - Mexico; McCourt and Thomson, 1984. 

Labridae 

Bodianus axillaris - tndo-pacific; Baensch, 1992. 

Bodianus diana - Indo-Paciftc; Randall (pers, comm/). 

Bodianus dipioiaenia - Gulf of California* Clipperton Is.; Feder* 1966. Ray and Ciampi* 1956, 

Bodianus rufus - West Indies; Eibl-Eibesfeldt* 1955. Feder. 1966. 

Bodianus pukhellus - Florida and Antilles; Randall, 1958, 1962. 

Centrolabrus Atlantic; Potts, 1975, 

Coris giofredi (= C. julis } - Mediterranean; Eibl-Eibesfeldt* 1959, 

Coris julis - Mediterranean; Moosleitner* 1980, 

Coris picta - Australia; Doak* 1972. 

Coris sandageri - Australia: Doak* 1972, 

Diprnetaeanthus xanthurus - Philippines, Palan* Indonesia* New Guinea. Great Barrier Reef: Randall et 
aL 1990. 

Ctenolabrus ntpestris - Observed cleaning in aquaria, Northeast Atlantic; Potts, 1973. 

Haliehoeres nicholsi - Eastern Tropical Pacific; McCourt and Thomson, 1984. 

India bivittatus - Caribbean; Beebe in de Beaufort* 1940, 

Larabicus quadrilineatus - Red Sea and Gulf of Aden; Randall. 1986, 

Labroides bicolor - Indo-Pacific: Randall, 1958. 

Labroides dimidiatus - Africa to tropical Pacific; Hiatt & Strasburg 1960; Cousteau, 1956; Marden, 1956; 
de Beaufort, 1940; Randall* 1955, 1958. 

Labroides pecioralis- Western Pacific and eastern Indian Ocean; Randall and Springer, 1975. 

Labroides phthirophagus - Hawaiian Islands; Randall. 1958, 

Labroides rubrolabiatus * Caroline Atoll, Tahiti, Moorea, Society Is,* Tuamotus, Marquesas; Randall, 
1958, 

Labropsis australis - Samoa and Fiji to Great Barrier Reef: Randall et aL. 1990* 

Oxyjulis califomica - Central California to central Baja California; Guadalupe Is.; Hubbs and Hubbs, 
1954; Limbaugh, 1955* 1961. 

Pseudodax moluceanus - Indo-Pacific; Randall etal. 1990. 

Semicossyphus putcher - Pacific coast of California; McCourt and Thomson, 1984, 

Suezichthys aylingi - Southern New South Wales* eastern Tasmania; Hutchins and Swainston. 1986. 
Symphodus (Crenitabrus) melanocercus - Mediterranean; von Wablert and Wahlert. 1961, 

Symphodus {Crenitabrus) me I ops - In aquaria, NE Atlantic, Mediterranean* Potts. 1973, 

Symphodus (Crenitabrus) ocellatus - Mediterranean; Moosleitner* 1980. 

Symphodus (Crenilabrus) tinea - Mediterranean; Moosleitner* 1980. 

Symphodus (Crenilabrus) quinqmmaeulatus {-Symphodus (Crenitabrus) roissati) - Mediterranean; 
Moosleitner* 1980. 

Thalassoma bifasciatum - Juvenile, Caribbean; Longley and Hildebrand 1941; Ray and Ciampi. 1956; 

Randall* 1958; Randall and Randall, i960; Eibl-Eibesfeldt* 1955. 

Thalassoma duperrey - Hawaiian Islands; Randall, 1985. 
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Tbalassoma klunzingeri - Red Sea; Randall. 1986. 

Thalassotna htcasanum * Gulf of California, West coast of Mexico; Feder, 1966. 

Thatassoma hmare - Red Sea; Randall, 1986. 

Tlmlassama lutescens - Australia; McCoun and Thomson, 1984. 

Thalassoma pavo - As juveniles in the Canary Islands, Azores, Madeira, Mediterranean, Portugal south to 
Cape Lopez; Moosleitner, 198Q. 

Monodactylidae 

Momdactylus argenteus - Australia; A. Gill (pers. comm.). 

Percidae 

Perea fluviatilis - Freshwater, Northern Europe and Asia; Abe!. 1971. 

Pomacanthidae 

Holaeanthus ci Haris - Western Atlantic; Allen, 1978. 

Halacanthuspasser - Galapagos, South America; Feder, 1966. 

Holacamhus timbaughi - Clipperton Islands; Colin, 1975. 

P&maeaatkus para - Western tropical Atlantic and Ascension Islands; Colin, 1975, Allen, 1978. 
Pamacanthus arcuatus - Western Atlantic; Colin, 1975. 

Pamacanthus zonipectus - Eastern Tropical Pacific; McCoun and Thomson, 1984. 

Pomacemridac 

Abudcfduf saxatiUs - Tropical wesiem Atlantic; Colin, 1975. 

Abudefduf troschetii - Galapagos. South America; Hobson, 1969; McCoun and Thomson, 1984. 
Microspathodon sp.- Juvenile, Gulf of California, west coast of Mexico. Clipperton Is,; Limbaugh. i960 
in Feder, 1966. 

Microspathodon chrysurus - Tropical western Atlantic; Randall. 1958. 

Microspathodon dorsalis - Eastern Tropical Pacific; Hobson, 1965. 

Scaridae 

Scarus sp.- Juvenile in the Caribbean; Limbaugh, I960 in Feder, 1966. 

Scorpididae 

Atypichrhys straigatus - Australia; A. Gill (pers. comm.), 

Span doe 

Oblada meUmura - Mediterranean; Moosleimer, 1980. 

Diptodus puntazzo - Mediterranean; Moosleitner, 1980. 

Syngnathidae 

Entelurus aequoreus - Observed in laboratory. Mediterranean and Eastern. Atlantic to Norway; Randall, 
1962. 

Syngnathus ants - In aquaria, Mediterranean; Potts, 1973, 

Syngnathus typhlc - In aquaria. Eastern Atlantic, Mediterranean; Potts, 1973, 

Doryrhamphus melanopteum - South Central Pacific; McCoun and Thomson, 1984. 

Tetraodontidae 

Camhigamrpunciatissima - Eastern Tropical Pacific; McCoun and Thomson, 1984. 

INVERTEBRATE CLEANERS 

Hippolytidae 

Lysmata amboinensis - Indo-Pacific; Baensch, 1992, 

Lysmata californica - Santa Barbara, California to Baja California, Guadalupe ls„ Mexico; Umbaugh et 
aL 1961. 

Lysmata debelius - Indo-Pacific; Baensch, 1992, 

Lysmata galapagensis - Western South America and Galapagos; Baensch, 1992, 

Lysmata grabhami - Maderia, Florida, Bahamas. Limbaugh etaL 1961; Randall, 1958. 

Lysmata kuekenthati - Indian Ocean; Baensch, 1992, 

Lysmata seticaudata - Mediterranean; Baensch, 1992. 

Lysmata rathbunae - Eastern North Atlantic; Baensch, 1992. 

Lysmata vittata - Australia; Baensch. 1992, 


122 


Lysmata wurdemanni - Caribbean to Brazil: Baensch, 1992. 

Parhippolyte uveae - Indo-Pacific; Baensch. 1992, 

Palaemonidae 

Brachycarpus biungukulatm - Mediterranean; Jonasson, 1987. 

Leandrites cyrtorhynchus - Jndo-Pacific; Jonasson, 1987. 

Parapandulus longicauda - Gulf of Mexico; Jonasson. 1987. 

Periclimenes anthophiius - Bermuda; Jonasson, 1987. 

Periclimenss pedersoni - Bahamas, Virgin Is., west Florida, British West Indies; Chase, 1958. 
Periclimenes yucatanicus - Southern Florida to Columbia, Bahamas. Virgin Is., Puerto Rico; Limbaugh ei 
ai, 1961. 

Stenopodidae 

Stenopus hispidus - Indo-Pacific, west All antic, Bermuda to north coast of S, America; Limbaugh et ai, 
1961, 

Stenopus scutettatus - Bermuda to Brazil. Bahamas; Limbaugh et aL I96L 
Majidae 

Sienorhynchus lanceolatus - Canary Islands, Reported herein. 


OBSERVATIONS 

Thalassoma pavo 

We first observed the wrasse, T. pavo * cleaning on 9 August 1985 off the south 
shore of Gran Canaria. An aggregation of Five juvenile 7, pavo was seen cleaning the 
parrotfish, Sparisoma cretense. The cleaning bout took place on the edge of a small rock 
cliff at a depth of 19 m. Since the initial stages of cleaning were not observed, it is 
unknown whether the host or the cleaner initiated the activity. When first observed (by 
JVT) the parrotfish was in a ”head-up” position near a rock wall. All fins of the parrotfish 
(including paired fins) were fully extended and the color of the host was darker than 
normal. No damaged tissue or ectoparasites were evident on the host from a distance of 
three meters. Five 7 pavo were involved in this cleaning bout, with three or tour fish 
actively cleaning the host at any one time (Fig. 1), The wrasses maintained a "head-up” 
position at an angle of 45 degrees during most of the cleaning, and they generally remained 
on or near the dorsal surface of the host. The cleaning bout lasted at least ten minutes. No 
cleaning w as observed at or near this particular location after repeated visits to the site. It 
is, therefore, unlikely that these 7 pavo maintained a "cleaning station”. 

In August of 1986, off the northwest shore of Gomera (near Playa de Arguamul), 
several (5-8) 71 pavo were observed by one of us (AB) cleaning a Bermuda sea chub, 
Kyphosus sectatrix at a depth of 12 m« The color of the host was paler than normal, while 
the 7. pavo retained their normal color. The host was in a ”head-up" position near the 
bottom. The initial stages of cleaning were not observed; therefore, the duration of the 
cleaning bout is not known. 

On 28 July 1989, between 12.00 and 13.00 hrs, Thalassoma pavo was twice 
observed by one of us (SAB) cleaning a male parrotfish, S. cretense , near Tejada on the 
southern coast of the island of El Hierro. The S. cretense (7 cm TL, total length) was in a 
head-up position 2 cm above a 1.5 m rock in 8 m of water. The cleaning lasted for 10 
minutes during which time the 7 pavo (5 cm TL) pecked five times at the fins and head of 
the parrotfish. On 12 August 1989 7 pavo w*as observed cleaning an Abudefduf turidus (12 
cm TL) near El Faro, The 7 pavo (6 cm TL) pecked six times at the tail of the A. luridus, 
which was in a head-up position 6 m off the bottom. 
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Fig, l, - Several wrasses, Thalassoma pave, cleaning a parrotfish. 

On 25 July 1990, between 13.15 and 14.15 hrs, T pavo was again observed by one 
of us (SAB) cleaning off Fuerte ventura, 4 km north of Corralejo at Calamar* at a depth of 

19 jtl A group of four juvenile T. pavo were observed cleaning the damsel fish, 4. luridus. 
The A . luridus was in a head down position about 1 m away from a vertical rock ledge. The 
cleaning was observed for a period of 10 seconds. 

In August of 1992, JVT observed a juvenile male parrotfish, 5, cretense, attempting 
to initiate cleaning from a group of seven T* pavo. The T. pavo were feeding on a small 
vertical rock face at a depth of 4 meters w hen the 5. cretense approached. The parrotfish 
moved in front of the T. pavo t next to the vertical surface of the rock, and assumed the 
"head-up” position, with fins spread, T pavo did not react to the posturing. The parrotfish 
then sw'am in a small circle and returned to the rock wall again assuming the "hcad-up" 
position. This time he spread his fins further and arched his body more than the first time. 
He remained in this position while moving slowly in front of the T. pavo. The w r rasses did 
not clean the parrotfish and after the wrasses left the vertical rock surface, the parrotfish 
swam away in a different direction. There were no parasites or any damaged tissues visible 
on the parrotfish. 

Coris julis 

The wrasse* Coris julis ; was observed cleaning only once in the Canary Islands by 
Richard Cody in 1990 (pers* comm.) on Fuertevemura. about 1.5-2,0 km south of Corralejo 
beach. One C, julis (11 cm TL) was observed removing a large isopod from a seabass* 
either Serranus cabrilla or S. atricauda (18 cm TL), The Serranus sp. was positioned about 

20 cm above the peak of a large boulder in 5 m of water. The C. julis removed and partly 
ate the isopod but did not continue to clean the Serranus sp. or any other fish in the area. 
The cleaning lasted for several minutes. 
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Lysmata grabhami 

The shrimp, Lysmata grabhami, that was previously documented as a cleaner by 
Limbaugh (1961), is common in the Canary Islands, This shrimp is known to occur off 
Madeira, Florida and the Bahamas, It has been confused in the past with the Indo-Pacific L 
amboinensis. In the Canary Islands, L grabhami generally associates with the great 
anemone, Teimatactis sp. The anemone is commonly found on vertical rock walls or in 
large crevices, L grabhami maintains a cleaning station and has been observed by one of us 
(AB) to clean the moray eels Muraena Helena, Gymnothorax unicolor and Enchelycore 
anaixna, the marbled torpedo ray Torpedo mannorata , and the goatfish Mullus surmuletus. 

Stenorhynchus laneeolains 

The arrow crab, Stenorhynchus lanceolatus , has not been previously documented as 
a cleaner, S> lanceolatus is an eastern Atlantic species, known from Madeira and the Canary 
and Cape Verde Islands, as well as from many localities along the African mainland 
between the Spanish Sahara and Angola (Manning and Hollhuis, 1981), One of us (AB) 
has observed it cleaning in the Canary Islands, This crab is frequently found in association 
with the urchin, Dtadema antillarum, but may also be found in cracks and crevices lacking 
urchins. We have observed it cleaning the moray eels Muraena Helena and Enchelycore 
anatina , 


DISCUSSION 

Moosleitner (1980) showed that individuals of Thalassoma pavo and Coris julis 
exhibit different cleaning behavior patterns at different localities within the Mediterranean 
Sea, He stated that T. pavo is a cleaner in the juvenile stage which will dean almost any 
fish species, even species that have migrated into the Mediterranean from the Red Sea, 
While he did not state the number of juveniles involved in the cleaning process, the 
photographs included in his publication indicate that only a single individual wrasse was 
involved. We have documented herein that cleaning by T pavo, in the Canary Islands, may 
involve several juveniles simultaneously. 

Moosleitner (1980) reported C. julis as an opportunistic cleaner in some areas of the 
Mediterranean and a frequent cleaner in other areas. He noted that within a given area there 
were differences in the number of observed occurrences of cleaning between individuals. 
We observed only infrequent cleaning by C julis in the Canary Islands, The species should 
be considered an opportunistic cleaner in the Canaries. 

The family Labridae contains 30 species currently documented as cleaners, with 
three genera (Labroides, Symphodus, and Thalassoma) and 14 species of cleaners. The 
genus Thalassoma has several species documented as cleaners in the juvenile stage. They 
include T, lucasanum from the Gulf of California and the west coast of Mexico (Hobson, 
1965), T. bifasciatum from the Caribbean (EibFEibesfeldt, 1955), and T pavo from the 
Canary Islands and Mediterranean, Apparently Thalassoma spp. do not depend solely on 
cleaning as a food source (Randall, 1967). 

From the diversity of species listed in table I, it is evident that cleaning must have 
evolved independently within the groups. The labrids contain more cleaners than the other 
groups perhaps due to their plucking mode of feeding and dentition. Among the teleosts as 
a whole, there are few species that depend entirely on cleaning as a source of food; the 
genus Labroides is apparently the exception. Most of the Fish species that clean do so only 
as juveniles. 
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